We report an unusual case of bronchioloalveolar carcinoma characterized by production ofa large quantity ofsputum accompanied by drastic electrolyte and fluid loss. The sputum contained a high level of gastrointestinal cancer-associated antigen (CA19-9) and carcinoembryonic antigen (CEA). An (BAC) 171Lis the production of large quantities of sputum. Recently, biochemical constituents of the sputum have been studied;1'3 however, few reports are available concerning the levels of tumor markers. We studied the carcinoembryonic antigen (CEA) and the gastrointestinal cancer-associated antigen (CA19-9) levels in the sputum produced by a patient with BAC suffering from severe bronchorrhea. The sputum contained significantly higher levels of these tumor markers than the serum.
CASE REPORT
A 49-year-old woman developed a cough accompanied by clear watery sputum of 300 to 400 mL/d. A chest radiograph showed diffuse lesions in both lungs. At bronchoscopy, a large amount of watery fluid was observed in the bronchus of the lower lobe of the left lung. The diagnosis of BAC was made based on the histologic examination of specimens obtained through transbronchial lung biopsy.
All sputum expectorated was collected and measured. The analysis ofthe sputum revealed that CEA and CA19-9 were present at high levels (CEA, 612.7 ng/mL; CA19-9, 33,057 U/mL). Despite these findings, serum levels of these tumor markers were not significantly elevated (CEA, 0. Corticosteroids, atropine sulfate, and cytotoxic drugs failed to reduce the sputum volume. Several months later, the amount of sputum increased to the maximum of 9 L daily. The patient always had to bend forward to expectorate the sputum. Approximately 10 L fluids were administered daily to restore serum electrolyte levels and water balance. Soon after, her condition deteriorated and she died of severe respiratory failure.
The autopsy revealed that the primary site was the lower lobe of the left lung. Both lungs revealed an extensive presence of tumor cells. Microscopic examination showed that the tumor cells were tall and columnar containing periodic acid-Schiff-positive and Alcian blue-negative substances. Immunohistochemical evaluation showed that tumor cells were strongly stained by CEA and CA19-9 antibodies (Fig 1) .
DISCUSSION
Production of large amounts of sputum is one of the unique features of BAC.1 This patient produced an extremely large volume of sputum, much greater than in other cases reported. ' 3 Because the sputum of the patient contained almost the same concentration of electrolytes as the serum, loss of an 
